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laEi^ei mm 

0001 

[HI ft 8! ft] 2002.08.23 

[M*S°| gSSS] ROM MEMORY DEVICE HAVING REPAIR FUNCTION FOR DEFECTIVE 

CELL AND METHOD FOR REPARING THE DEFECTIVE CELL 

[ftSgl] 

[SSI M£BX\ ^^ISIM 

[SS213E] 1-1998-104271-3 
ICHE.I2J1 

[LH2.I213E] 9-1998-000386-5 
[5^o|oj-^bj^] 1 999-007368-2 

[CH £1211 

[ CH £1 21 3 E ] 9-1 999-000370-4 

1999-056971-6 

[atsft] 

[&S2I ^?S)I] 

[&S2I §SS;i] CHO , KWANG LAE 

[^21§^£!s] 680724-1721911 
[^S£!s] 461-707 

gfe#AI ^Z12m M^0[Jim W2m 6042 

l^m] KR 

[£S°I S^H^Il HUH ,800 YUNG 

I^21M£!s] 590113-1691413 
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[«^bHs] 442-470 

i^±] SJIt =£§!AI SB=? §11 957 Si II 6sE 

[5**1 ] KR 

S§5^|] JEUNG.SEONG HO 

[^Bl^^fflS] 690610-1163125 
[°^bjs] 442-470 

l^±] 3 JIE =££!AI ii? gee 967-2 M^OFE^ 603^ 

1202s 

[^3] KR 
[41 AhS^] §^ 

imm mms n\42^°\ ^mm °im ti, ^©is xii60^°i ^§ 

oil °\m mm^M s s^liq. cna£j 
mgm (en □£iei 

(o|) 

[Ji^m&m 20 e 29,000 m 

[Jittm^^] 15 s 15,ooo m 

o os 

I^AfS^g] 18 g 685,000 S 

729,000 §! 

[§¥AiW] 1. S^Ai- SA1IAi(£2!)_1S 
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1"^ € ^^fl 7l^* $b f ^ n ^-^1 l-^ol M}-^ p| l2 .^ ^ofl cfl^ 

tils 4. 1-^* 1-^ -frlH 4^ IrtM ^ ^lS^ 

E 2 
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€ t^I 7l^# ^ ^lS.e) ^ >i «^{ROM MEMORY DEVICE 

HAVING REPAIR FUNCTION FOR DEFECTIVE CELL AND METHOD" FOR REPARING THE DEFECTIVE CELL} 

,£la ^ £lb^ A y A "0" ^ t-flole] ^^}JL # tfl a. El ^<H1 

£2^ £-1^21 <£ ^HH oHH-5] 7fl^^o.S 5.^1 f^£o| 

4. 

£.3a^ £2^ ^ ^1 *)H^-°fl tfl^ A oMl 

£.4^ £ 4^ ^*HH 4€- # ^lSLEl 7fl^ 

100: € *l^Jf 120, 120': >t ^1 *1H^- 
140: € ^elH^f 160: f^-Jf 
180 , 180 ' : 200 : ^ *] *i 

200': ^Sl'SHd 220: HHel 
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<12> £ # *\]3.Z) #tr 3-^*1, ^^Tfl^ ^ ^} 

<13> tiVjE^l ^€ ^#°1 «fl, cflolE^ jy.o. o.^.^ ^ 

^ ^7>7> 5a^, *fl£.BH*7 f", #HJM ^12.51 ^°1 nfl 

£e]t^ *1^ UH*1 *1 3 3 *MiH* 7l^*>cf. 719 #3*] *fl5-3 ^ Al^^ 

tfltr ^fl — — lr 7 ^S 
<i4> ^-#3*1 A^tHI ^12.511-^- Bl^^Ul redundancy circuit)!- ^wl^Jl &t}-. 

■ •B^-ia^^-^-Sfe EfliS £4 ^^-^ ^(defective cell «fl"l^ "H5.BJ € 
(redundant memory celOlrS. tfl^ltr^. Bl^^l 4-S: *l^«r 

(disable)-^ 7] jl ^1 cfl-g-*>^ oflH]^ nflae] « ^4^. ^r, ^ °H3. 

<15> *(R0M : Read Only Memory )£■ cflol^ofl cfl^r Sl7l ^■^ <s l 7>^tr 
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f-^ € ^1 H o V ^ Ir^^l €4 -B-71 2\SL3, <£^.Q ^ILZWSr ^SX^ 

^ -ift^n t-noiE^i ^.s. tfl^i^ oflai sihbkh tfltb n°}&\ 3.^^ 

<17> JE^j. ^ofl cflsH S.^- #$KH^r ^ ^) € ^7} o)^o] xl7l nfl^-ofl 

<18> 5E*j- tfl^l^ oflH] ^oll tfltb El|il7} ^J3.*>£K 

<19> 4^ -M. t^^r o}^-*> n^}7] ^*fl. ^ ^ 6.3.^ , -S 

<20> £ Cf^- -E^^r -g-ofl g-^ ^ ^ n^o. 

y cH^ ^ € tM|# ^«fl 1- -§.#30.3. ^zflSRr ^^1^ 
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*}-§-*}fe Stb ^3 € T 1 ^ 71^8: £fe # 

4. * ^1 « €^fl*Rr ^^(VccH Sl7>3 Ufl^ 7>Bl?l 

^ n]l5.e| ^gofl tfltb Hfl^S7l- l-^^>4. 

<22> ^3 0_j= >^7l £ ^3 ^-^^ ^*>7l ^ € ^1 71 £fe f-8r, 4^ 

7flS] ^€ # € <H3H£h °d^£]fe ^«\] -g-W^ ^ ^2.*) € 

# ^*}fe 4 #«|-»Mh ^-71 ^ ^^1 £1*1} €4 3Me]l- ^l*> 

^ #x}^^,.#7) <a33fe ^4 -S-^H ^*Hr € ^1 *1H^- 

<23> .^-71- € ^4 ^-7] ^^5]^ ^.7>-l:^ 44 Sfl^Hr*! =L%X] &fe*l- 

c^«-oH 4^ feeHjLS ^S. ^-a.^ ^VEfll- £fe AjEMAlJr^- ^^^j-rf. oH, A o V 7l 

^7] >a^-tl^7]- fee) ^ll^-Hflo]^ yfl^ Al^^JL, feEj ^2^^°1^ 

^"71 #*1^2Uf fe^ ^ll^fe fee) *H ^-EflolJl fe*£| ^2^-Bflfe 

fee] S-f ^Bflolcf. HLtt ZL BVtflS € ^ 5U4. 1^, ^"71 >t ^-^ ^H^-fe, ^"71 

<y^s)fe ^7> 4H «H^-*>^ fes] *}o) ^-Bflo^ Jil- ^^§>J1 ( & 

feSl S-f #31^ <^4!3l«- ^ °H 4^, ^"71 ^#^fe ^-71 ^^^1 

^.7> feel <?H ^Bfloi^ a o v 7 ] tifl^^. aI^^ji, fes^ ^o]^ ^l^Hf 
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<24> #71 «fl-^^r #71 * #*H ^*fl*Hr 3*1 ^ItfCVgnd)* M-Bj-iflif- 3*1 ^(ground 

line) ^ ^^(Vcc)^ M-e}^^ *^-^^(Vcc line) & ^ *>M- oflsfltfl, 
#71 ^ €°1 "0" #7l tiH^^ ^^I^oIji, $}o)b\ "l" ^ 

-f #71 tifl^ 

<25> ol^f ^ l-o] ^-o ( ^ ^ofl ^-ol^ol 1-%= -R-lHl ^, 

^# dioiEi "0" ^tb^ 3*1^1* #7l tj-f'SHM ^ •a^^.s ^JZ. 

, HH^ "1" l-^l ^tb^ #71 tj-^^^1 ^ o g^-^-S. #th 

<26> #71 ^ ^^Hr, #71 «U^H S.^ ^Ifl^ *3 ^ti^f 

21-, #71 *3 Sfl^Ofl Sl«fl>H « ^*Rr *3 ^-^f^, #71 °J^5l^ ^» 

<2?> <aj ^AHofl &<>H, #71 € ^} ^H^, ^ ¥ 7flsi ^± ^» 

#71 «a^slfe HIS T^l £fl-§-*Kr ^^1:4, #71 ^S^l-^ # 

^.2.3. \H = ?iMS*3h #7l ^EL TflolEfo] #^i=H «^^^ 2e.<>> 7))°} 

S» 5£^W. #71 ^±7\ ^ ^3x7 ^ WlEofl tfl 

-g-*Rr #71 Z|Z]-S1 ^37} ^f^H #71 2\7j-o] ^l#Eflo] A] 

EH#Jr.g. #71 ^^51^ ^7> ^# « *1^ ^ °- , #7l ^^it A 

Z^-Sl ^2f^ fi^SH $>0> #71 ^f^aVAS z^-Zl-ol # 7 j *lll#E|H tfl*H O. 

3. oltfl #T=fl» 7}*lfe ^l2#Bfl^ ^^#S» 1^, °g^£l^ ^4i7> 1-^= 

^ *1^ n ^± V)B.7\ "0" o]t£ #71 ^1^1- ^S}jL, ^ 

a|E 7 V <<l"o]i£ #71 ^^wv^sl ^12^^# ^f^?>4. 
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-n^€ HH^i tt^r Its. ^ o^oi* s}-, <^£l^ ^ 

J:# ^*Kr -i ^1 ^H^, #7l *fli*i<i»#J: ^ ^12^^^1s<H1 44 -g-#*}fe 

^ ^12^^1- °H, #7] ^li^s}-^ #7l ^li^ej^l^oll 

-f-^M #71 A]2^^ % #71 ^l^^^f^ ^ o]± ?>MM: #^ 

4. #71 ^24^^^ #71 ^J^^l -§-^H ^l^CVgnd)^: M-E}ifl^- ^*1 
^ ^ ^^(Vcc^ M-M-Hfl^ ^43 6 *Hd ^ ^ 5}i}f #3^. 

<29> #71 ^ ^H^TT, #71 <?mS\T: ^±7} ^°\] tfl-g-i5>^ feSl ^l#BflSl 

*11i*I^#Jl1- ^-^^1-ji ^§# HH1 cfl-g-^ fesl ^2#Bfl^ ^U^i^^iJ:# f^Jt4. 

#71 € ^1 ^H^TT, #71 ^l^^#3l7l- feSl ^ltf^nflCofl^tfl, feBl *>ol 
#^1^^), 1:^ €^1 -R-^^l 4^ fesl^-^-S. ^5. ^^91 #Bfl«- 4^ ^I2^d^ 

#S» t^jt4. iSfll, #71 ^ ^1 ^H-^tt, <$^%. ^7} C-flolE-l "1" ^ ^o) 
^ ^ll#BflSl ^l2^^Alsl- cflolEi "0" 1-^= €°1^ ^l2#BflSl *H2^#JL1- 

<30> #71 ^Sl^r ^7> l;^ol ^^}- ^ofl tfl-g-^ , #7l ^l^A] 

JL^T ^Bl ^ll#Bfl7l- #7l ^I^sHHr #71 A]2^^9\ ^ 

^*Vcf. o^, ^-^ l-sf -fi-^o] tflolEi "1" l-^ol 1 ^, #7l ^l2^^#S^ 

^Bl ^U#Bfl7> sq<H #71 j\}2^^tt ^4^^* ^*}^ t4eM t-fl 

o]Ei "1" Ir^ol ^Ml^cf. 3£, ^ ^ $-f§o) tflolE-1 "0" Ir^l^, # 
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7} 42^^3L^ fee] ^2^7} =M #7} aj^c^SHffe 3*1^ 

#^4. °H "0" ^1^. 

<31> Q] ^Aloflofl o^A-^ #7l ^ ^ajj ^H-^-fe, ^71 <^3fe H} H ^ofl cfl 

-§-^Kr ^Hr^ #7] ^2^^ #3]^ <5}fe ^ 

THojES-ji]., uflt= ^olES-o^ ^^cfofl c^^Sjc^ #7] ^1 l^i ^ ^1^1- #^ JI <>] 

^l^SHM] ^71-^fe icO> TflolH^, #71 h^o\ 7))°}^ #3^1 7flolS7> 
<^^^ZL, ±$L^±= ^l<>jlSi Til o] E<^ ) #71 ^)loj]2.A TflolES] ^eflol^ ^ 

^ ^Sf, ^71 ^ ^2.2] E^cfl H^o] ^^£]J7 ^^o^g. 
^^Hr ^*J-7ll- S^^. °H, -^"71 7-1 *J-7l * ^f27> i^EL^ ^"71 

<32> ^7l ^ °J ^ ^ll^S-i ^ TflolESl-, #71 

^ll^a^ ^fTflolEo)) <£^_*) afll^ ^-2<2]-, #71 til^ol ^#ol 

t>l Ml- ^^y>fe ^12^1 ^^HS^, #7l ^]2*l2.i: ^^-7flolEofl <£^5} ^2^ 

^f2S}-, #7l $-2, ^ ^I2^i ^ 3*1 A}°H 

€ ^2^5.^1 7flo]E^- i^-^Cl-. 

<33> #71 ^^1 SL^^£ ^^>7l ^ -§■<*] ^ ^ « 0 ^^r, ^^fe ^ 

7} *l^<E>Hr ^lS-el 1:%= €*1*1 3# -ffl*l*l* aIeMa]^^. ^^jt, # 

71 ^^5l°11 -§-#*H ^-71 1- #*1 ^o,l ^7fl§>^ JL^ ^-y-o. 14^^ afl ^"71 
°d^^fe ^7> *1 ^ *}fe v\}5LZ) ^o] 7i #^ cflojEi & ^ *>m- ^Hfl^H 
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Sj-SM -8-71 .^7} *l^Rr €°1 ^71 <^£ji- 

^7} 1-^ >tol^ ^-71 ^A}JL7> o]6|) n}e} ^ tifl^o] ^^S)^ 4V7I 

<a3=)*r ^7> *l^<sKr Ir^l t^St « tfl^l^cf. 

<35> 3. ^ 2 "0" Ir^^ol ig-^th} 1 ^, ^-7) ufl^o.^. 3*l3ltf(Vgnd)-g- 

i-K^fe 3*1^ SfW^. # 3H&| "1" £49 #£^3, 

#7l ufl^S. ^^(Vcc)* ^^"^^^ *fl^4. 

<36> ^ ? S. ^2- oflolE| "0" ^ ^ cj]o]E| "1" #^01 S.^- ^^tj-^, 

sH^s #tfl #Bfli- s -ti^JL-l- el ^5^H, -i-^ ^ -i-^ -R-^ 



<38> c^H cflo]E^ "0" 1-^, ^^AS tflolE-l "0"-§; TR 1 "^ $M o) ^v} 

*3 21^7 7^ !L<eH c-flolE-1 "0"°.£. lr^# 51 Pl^th c-flolEl " 

1" 1-^, =L ^^-9) ^ ^njtbq.. 

^ ^~§-*}£l ^15-3 HH^}- ji^t}. ^ls.e| iS-Of til^ 

e^-o] 34^ wj-^ofl ^ ^-^(DROM: Diffuse ROM), *HiHg-(MR0M: Metal ROM), 
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flo}-S-(VR0M:Via ROM) ¥AS i4¥°i^ ¥ ^l^tfl, xfl^ «1 o>-^-^ , 

sifl^-i- -f.^ ^e>£. ^6)1 tcfsH ufl2.e| ^4 w1e^-o]4^ ^71^ o§^o] 
4. £la £ £lb¥ ifl^-g- wl^>#^ #31 ^o\] cfltb ^7>5]S£ol^-. ^, 

^(ilb #2:) y o V ^^r ^71 nfl^-ofl $}o]t\ »l«o] Qv± . 

<40> ^ ^ ^ s^ofl «-^>^ ^^1- afl^th ^lficH, ti]o>^- HL^ 

#3*1 ^ cflolB] "0" Ir^ol ^olcf. uJ-bH, tijo}^. pfll-#^ 

cflolE-1 "0" ^^1^-71 flsiH 1- iflS.^ #*l tflofl o.s €^fl*Hr ^i>yo. 

II 

3*1 tflsfl^tl.. on- <fl*j| s.^ ofl5.ii} ^ ^eflo]^ ^ 3^ - o]± 

^VM-* #^*Hr t^S^L * # 7 1 ^^ofl Aj^Xl^ t ^7>5>^ 1:^ -i 

*1H^ «fl?!tfl feel ^}oi #Eflsi *I^4l3:« #71 rf^^ofl 9i7>*14. o]ofl rcfel- # 
71 t^s^fe- dl 0 l^ "0" -ir^ol «H§*v ^ tflA] ^xl^-g- 

cfloiei -0" i-^-i- ^1*14. 

<41> ^ 3L## cflolEi "1" ^^tf^ ^*1^ tflA] ^-^-^i^ 

*l-8-sH cflolel "l" tfl^l^. 
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< 43 > £Et!r * ^lS ^-## "1" 3-^= ^ dHEi "0" s.^- ^^fVcf^, 

^ 31 ¥#^°*Mi ^ ^^*H #7l ^sHfofl 2 

*}fe HL cf^ #^4lJ>«- c] ^ 

<44> H2fe c-flojEi "0" ^ 91^ ^ #*1« 7 fl §^ AS. 

^.s. £ ol4. -£21- f-SsrH € ^1 ^ultl * #*lfe, € <H3l 

^(140)^ ^ ^ofl 7l#€ ^)o)b\ *J ^^l^«a-(Vgnd)^r M-Bfvfl^ ^^1^(200)^- <a 

5^(180)^, °g^5lfe ^<H1 4e} #7l i^5}-«-(i80H ^71-slfe ^^1Jl(CS1)1: «• 

^3* Sfe M^S* ^l^lfe- ^1 *)H^-(120)1- € ^eflol«.(i40)fe A>-g- 

-2-^1 ^ t-flolB] ^ 7^^>^ Cf^o^ pll^ ^S. ^^4. 
<45> ^ofl ^ ^ ^ #*]fe <y^£lfe ^iofl tfl-g-^ # 

7} € <H 31*>1(140)S. --fB) lp§ « -^*Hr € ^i^-f-doo)^, #7l € ^ifl^-(ioo) 
ofl ^b«£ ^ofl c-flolEl# #^3.^ ^f^(160) ^ #7l ^ 

sh^-(180)^ #3^1 #^-^(220)^ c) i^tttf. #7l ^}^«.(i60) 

^ M°l #71 ^SHiKl80)^ ^ ^^^14. #71 T^sHiK 180)^1 <a 

#71 ^*1#(200H£K 

<46> ^*l^(200)£r * ^ofl f^^^S «ti^, ^, 3 M-Ej- 

^flfe wfl^i^m. ^ ^l^lfe wfl^l^m. £h£*l ^*1^(200)^§: 

(180)^1 cf^. oj^^ofl 3*1*10.^ ^^Al7l^ £4. °1^ ^ ^ ^1 7]^-g- # 
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^ € ^ ^4 ^ ^efloi7> ^a^i &4. stb ^1 ^ 

<47> . ^-7] ^d^^f(lOO)^ ^» °g ^ «m *)H-f(102), <#7) *lH^-(l02)£l *iM4 
ofl ^# *fl^Rr *3 *fl^H?-(104), ^-71 *J *fl^Hf(104H 

AlBfl^ sj.fi- ^*Rr ^ ^^-(106) ^ ^4 1 ^» *fl^H ^ 

<i-9r *m^SLS.^ ^ofl tfl-§-4fe ofl.E.4 « ^4fe <! «fl^(108)» £ 

f-^4. ^"71 ^1^^(160)^ *1H^-(102)^ *IH*H <tm& ^±*\] tH-g-*Kr s.^ 

ofls-sl -iofl ^44* #444 #^-44 ^-71 4^4^(180)^1 €^4. 

<48> #7l ^ w-(i20)^ ^ofl rcfeq- ^1^a]s(CS1)1- #^4 Sfe # 

1:^4 4^ 4^4^(180)^1 °}7}-^-°_5.*| ^7} 4^4^(180)21 #3* 

*I1444. 

(120>£ ofl^tfl, fes} 5.^- #Efl4 ^^^IJKCSDl- Wol, oH 44, '#7] 4#4 
-¥-(180) € 4 314^(140)2] c-flolEi #^-^(220)<Hl #^44. 

<50> 44'^, ^ofl tti-g-*Kr'lS°) -iCcflolE) "0" #71 >t ^ 

^ ^14-^(120)^ 44 ^-Efl^ ^^-tl^CCSDS ^344 #4 4^4 J Ml80)*H 
7>44. °H1 44, ^-71 4^4-¥-(i80)fe #4 ^4^(200)* #^44 #4 3144 # 

^(220 HI #^44. ^43 3144 "0" l-^ol ^Ml£4. 
<51> £3a ^ £3bfe ^A]oflofl 44 ^-7] ^ ^^^-(120)1- fl-a* 4-8-44 ^ 
44 3-8: 1±4^4 ^4 £^#o)4. 
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<52> JE3afe °^ ^*HH ^ ^ ^^-¥-(120)1- 7fl^o.S 

^-£^14. £3bfe H3a^l £^1^ fr^it zj-zj-ofl cfl^- 5)s.Ho]rf. 

<53> 5.3a* %^}^, € tMI ^^^-(120)^- °J^5]fe n AX[(n-l) - 0]^1 

Efl-g-^fe n7fl^ f2«4if FB0~FB(n-l)(300), o^ ^^1:3 #^i=H M€ cf 
^3 \fl£l 7flol.es. NG0 , N G(k-l) (320) ^ <#7] <fc TflolEf NGO ~ NG(k-l) (320)^1 
i^o} TflolJE nor (340)3. ^^4. kfe niL4 ^7] i^o]- t))o}^ 

(340) #^o] ^^Ai5l(CSl)7} S|<>| #71 tj-^^(180)^ ^l^^JlS^ <ll7l-^c)-. zlzl 
^ f^«[if FB0~FB(n-l)(300)-£- <g 33fe ^ c^-g-^H ^^Ife ¥ 7flo-l ^ 

<54> <ims\±: ^ ^ tfl-g-^: , 4 ff-2^>i-&(300)3 F00 ~ 

F0(n-lW 2.^ fee] #eJ|7> 4 #2^^ s.^ ^^7} ^f^cf. o]^ 

^-5| ^7l vflJEl 7flomi-(320)^ S.^ i=-E| ^"Bfl7> 5)J1, %7) ±o\ 

71101^(340)^1 #^ feB^M ^Efl7> 5H fee) *H ^-Hflo] ^EflAl^( CS1)7 ]. #71 
4^^(180)^1 917}^. 

<55> ^13 o.^, £3b# , ^-71 fl-SSj-^-g- FB0~FB(n-l)(300) AA^z ^ 7^ 

*1.E^(CM0S) ^ 71101^^.(302, 304), ^ ^ 7llol;Eofl ojcj-ol ^ 7fl<q ^ 

F_0(306), F_l(308), H^]JL, ^7} ^- F_0(306), F_l(308)£] t+€r 

o) ^s\o] tg^ig fl-^i Foutj ^ ^H°fl <£^5) ofls^(NMOS) M 

^l^Ei (309)1- if-tlrcf. 
<56> °j^£lfe ^ AXi fe ^ 711^ ^ 7llolM#(302 ( 304H ^^5)$) o] 

i=- ^ 7llolM(304)fe ^#71(310)1- fee] #Bll7> 013^ 
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^, Jf- 7fl^ ^ 7flom#(302, 304)^r *\3. £tfl£]fe 3#(Sfe fee] 4W<5] 
oi^«>^cf. ^ Als CLK ^ ZL^J^ ^4 41 Jl CLKB7} ^ 7fl o]M# 

(302, 304)£] 'fflfii ^HS Nl, N2 ^ 3)£i 7fl°lM pi, P2<Hl ZJ-2J- *fl<H*li3.*1 «?I7> 
€4. ^ v 7] ^ 71] olm -1.(302, 304)3] ojlJE.^ 7\}o}^ Nl, N27> ^S. M 41 

2. CLK» °j7}ti>^cf, ^-71 ^ >l|ol e #(302, 304)S] TflojE pi, P27> *\g. «*} 

££]<H #^-tij- a]s CLKBH- <Jl7>i£fet]-. #7] <as.ii M ^1^(309)3] 7fl°l;Efe ss. 
«> 4ls CLKB-& o]7>y>fet4. °14 ^ ^^ife ^£]fe ^ 

<57> <2^S]fe ^i(AXi)7> ^ ifi-g- , ^ alS. 7 > »0-ol^ z]- ^ 

S^itS] ftz. F_0(306H ^(fl-^D^ji, ^r±. «1§7} ^ ^fs^i 

1-2] F_1(308H ^^:(^^)€4. SS£i S^^liBK309)fe fee] 5L-f #31 

°] #^-ti} AiJi CLKB# < y7>«>7l nfl^-ofl , iK2.S.€i=h 44 A i, 'fi-S*^ Fouti 

. £ fee] *H >g-Bfls] Ajif . . .. 

<58> o]*\] £3a4 5.3b!- , ^ , °J ^Ife ^h(AX[(n-l)-0]7} 

§ f^^iffil ^ ^3=1*1 &fe4. CLKB7> fee] S-f ^-Bfl 

°l7l nflS-ofl, 7flo]S(309)fe li-^-S^4. ^HS , ¥ CMOS ^ 7fl<>lS*(302, 

304)fe S.^ 5]7l nflg-o]], z]-z]- <^JE]fe fee]^ o.^ ^3. aj-cfl ^3] ^ 

*]3. ^e]^^S tilcfl #Efl£] a]s)7> F_0(306), F_l(308)* ^-«fl ^fS 

M]-^ Fouti °fl #^*=K ^r, ^ F_0(306) ^ ^ri fl-S F_l(308)« ^ 

<HiLefli w]e »o»(^, fee] s-f) ^ ^JEiefli «ls "1"(^, fee] HrHH #^^cf. 
^^£]fe ^± AXi7> "0"H uflfe AXjB "l"o] ^ AXj 7} ff^w^^ <y^^ a)] 7] ^1 7l] 
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$\t= =BH»1 f^^S ^ AXi 7> "1" °i nfife AX; "1"°1 

U^°l ^ ^4. 

<60> oj^ WIS. "1"°1 #7l Foutj °11 ic^> Tfl 

<6i> fl-STa^t^ ^^cji- FOO ~ FOCn-lHfe fe^ 3.-$- #31 3 ^1JL7> # 

^"71 vfl£. TflolEf (320) 31 ±0} 7llolE(340)# -f^H ^e] #Efl^ 

^^^ls(CSl)7> #7l € ^*ll ^^^-(120)oflAi #^tf. u^-sH # 7 1 ^#5^(180)^ 
#*l^^f( 160)1- -f-*lH ^r^l tfl-§-*Rr € ^eflol«-(i40)£q s.^ ^1 

<62> tfJ-Tg ^^51^ ^7> 1-^ ^(C-lHEi "0" #^)# ^^*>^, ^^5)^ Cfl 

-§-*Hr ^ f^ H 4it^ ^ri ^fS^l fr ^ 3 <H A F0 0 ~ F0 n -i 41 >H 

^ s.^- *h ^-Hfl^ Ai^ 7 ]. c^mcfl, ^ -o-c^^ 

F_0(306)7> ^ 7llolE(304) ^ ^2. F_l(308)# ^#<>1 

3i€ fee} "i"(fe&l ^>oDo] ^ r ^HV^ Fouti 4H #^34. ^7>^is. 

»l"(feel *M)°1 ^S)^ #S F_l(308)7> ^JHJsH ^ ^ 7flolE(202) * ^3 
F_0(206)# ^-«fl>H ^ 'T'Cfeel *}°1)°1 ncfls. ff-S^ #^^3r Fouti °fl 
«J-eH, SL€r FOO - F0(n-1) 4M fee) ^j-o] ^l-Eflo} a1517> 

fe^ *H ^Efl^ ^^jS. CS17 ]- ^-7] Cf^5}-«-(180)ofl ^l7>^Cf. o]6\] XX\- 
^ ^7] ^2Hf(180)fe ^71 ^^1 
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. ^1(200)^- #3*H cflol^"0" 1:^-8- tMI^. 

<63> ^tfl, ^s)^- 8^1^.5}^, £.3b^l 87fl FBO - FB7 € 

^}rf. oH, <a^3fe ^ 10100011 o] £f£ ^fi-g- ^l^^Jl ©1 , 

FBO^l #2. F_l, fr^ a n v i FB15] ^2 F_0, FB2^ ftZ. F_l, FB3 

Si ffa F_0, FB4-S] #S F_0, FB5^ ff-S F_0, FB6^ 

F_l, FB7^ ^fs F_l°l AA ^^A. <4^i 2-€- fl-a^J- 

if5] fee] *H7> ^4.. 

<64> S.^ ^ S ^^-tflolEi "1" S-fJ^l ^titt^, °14MM 1- 

X}6\)*\ tflXJ ^^^-S- °i ^^-a *H 

< 6 5> t-flolBi "0" 1-^ ^ tiHEl "1" 2.^ Sftfe # 7fl^ 

■3J-O.S -£A^ ff£o)4. ^g-f , #6)} *i#Slfe CllolE|7> Si7l nfl^-oll, 

^ *fl2.E| »0"<?}x| Sl^. ^, 

Dilse] « ^e*>7i ^7> ^s]^, <y?m ^-Ei ZL Sflc^Kr 

^o] 1-^ ziE]JL 1:^ ^o]t^ -f>-t§o} 1^*1*1 ^e] ^Sfl^. vty^ , £ 

"I- 2.^ ^ 
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<66> tI*||3 6.S £41- ^4<*| ^-4. ^o] ^ £ *Q.x$6\] tfl *V 

^■ft 0 l*fl» 3^1 -£2^ f- tfl-§-4fe 7^ IL^I cflsfl^^ ^-o^^v ^-S^Jl* 

4-§-*>$i4. £41- ^HH 4^ € ^d^^doo), € 7*11 *1H^ 

(120'), 4. <^H°1^-(140), #*l^pf(160), 4^5^(180), 4#5B L (180'), 
dlojEi #^^-(220)1- ^^4. ^7] ^7}$\ rf^«-(i80')^ ^4^(200) ^ 
°*Hd(200') ^ ^i- 44^1 -id^*H ^-71 4^^(180, 4^H L D 6 fl 

^^4. #7} 4^^(180, 4^4^)^ #7} ^1^^(160)^ ^ ^ ^7} 
$ 4^^(180', 4#sM L 2)£l #^ ^ <>1- 441- #^«H ^71 t-iHEi 
(220H ^^4. ^71 4^^!" 180, 180'^r ^-71 4fi 7*11 *)H^(120')7l- ^^Rr 
A^EflAl^^ CS1; CS2 o)l 44 -g-^H zl ^t-14. 

<67> o^l^i4| , ^o]B\ "1" l-^ol M}-^ ^o}^, s$-7] 4. 7*11 *lH-f 

(120' )fe fesl 4°1 >#eQ<^ ^EflA]^ CSll: ^^§H ^7l 4^^1(180)^1 <?}7l-^4. 

S #7.1 H 7*H *lH-¥-(120')fe fe3 4°1 #3^1 CSl^-JL ^ € -fMf 

°fl 44 40] be^ fes] s-f^l *d^JE. CS21- #7l 4^4^2(180' )°\] 

^17>*V4. -S^J: CS271- feel ^-Eflojig #7] 4^^-2(180' )fe ^*1^(200)^8: 

#^4^, ^ *H ^^H^ #7l 4^4^2(180' )fe ^4^SHd(200')^- *i^4. 

<68> j£5fe J££ ^HH 4-B- 7*11 *IH-^(120')1- 711^^0.3. SI^Rl SlS.£S.^i, 

513a ^ 513b» %^4^ € 7*11 *1H^-(120)4 ^°ll ^Mfe 5^1» 

^4^4. 

<69> ^AHHl 4s ^ ^} ^H«.(i20')fe £3a^l ^ 7*11 *lH-¥-(120)°ll ^7>^o] 

^4^(500)1- 4 i^4. s.m %^}^, #71 77>^ < ll ^4^(500)fe *l^*i 
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^(Vcc) 9J 3*1^ *}$)3- *\^£. ^^71(506), #q #S(F_0_1, 

504), m^^l^B] (502)1- #7l aflS.^ H^flxl^EK 502)^1 7lHSfe 

£3a^ ^ ^1 *)H-*f(120)°l #^s>^ ^ifl^lJ: CS1« ^7}^, ^SL^±r ^ ^1 i , 
:=3l<U£r #7l ^Sj ^(504)^1 #7l ^U? ^(504)2}- #7l ^n v 7l(506)7|- 

^slM #^2n=(N_0, 505)1- #7l #^^H.(505)7> #7l ^3^2(180' ) 

<H1 #mi3L CS2» ZL^-ofl ^l7}t!:4. 

<70> ^€^ 0 d-(Vcc)4 3ff- %-S-7} #7l #3i^-(505Hfe 

#7l ^ ^^(504)5+ #71 <&5-^ e^^I^bI (502)2] tMD" ^ %7\ 7\^7) (506)^ 
7^ til#oH o^fl ^-<a-^<y-o] M-Bf\+rf. o}nfl f #71 ^^71(506)^ #7l 
^3(504) ^ M^^l^Bl (502)^1 ^tq- ^ 3.711^. °H 45}, #7l 

^ ^S(504)7> ^^Sj^l #71 ^^(Vcc) ^ ^^l^i^- *><>H #s 

7V «i#5]JL, 7-l*J-Wlofl o}*fl #71 #^H.(505)«flfe ^ ^(Vcc)^ « ^ 

■ SlSh, ^ feel -S-f-#43 ttmiS. CS27V SN&^t*. uvig, #71 #S<504>7>.-#. 
3 33, #71 #32n3=(505Wfe ^, feel «W #Efl^ ^>0Jl CS27> <tH?tt 

4. 

<7i> ofl^tfl, cflolBl "0" Ir^l^ #7l ^ ^(504)* 3Mb1 "1" 

l-^l^ #71 ffS(504)«- ^^4. ^ ti>cHS ^ ^ 5a^. 

<72> ^fl^O.^. -g^* oj^^ ^7> ifiofl *f| #£$ «>4 € 

"P'T)! ^H«-(120)fe fe&l *M #EflO] AjE«Al ^ CS11 . ^*Vt}. ^Sl *>Ol #EflO] 

#^1 CSH Sl«B #7l 9flS.i e ^1^(502)7} £^-^4. 01^^ ^o)l cfl-g-S} 
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^ *i^Rr *M44 ^Bi^ $Z7l nfl-g^l, <y^^ ^JL dlolE-1 "0" 

*1, oIlolBl "1" 13°J4 ^ 5d4. 
<73> 44*1, 1 £4, H3'^€ T^7} cflo]E)-»0" 1-3*11 «fl^^, ^71 #^(504)7> 

34 &^4. 444, #7l ^^(Vcc) £ 34€^- 4°H ^dtfi7} °1 
ofl 44 ^-71 #?^J=(505H4 fcs] >*N4 #^415: CS27> 4^ 

^2(180')^ °j7l-£4. olofl 44 ^-71 uf^^-dsO')^ ^*1^(200)* 

CS17> ^ *}o] ^o] 7 ] nfl^-ofl, >g-7l 1^21-^-1(180)^ "0" * 

^o] >g rflA] >^ 7 ] 4^4^-(l80')4 a, ^4^(200)^g- -id^*H ^"71 

tiHEi #^(220H #^4. ^43^-S. cflolE] "0" l-3=ol ^-X|^4. 
<74> <^a^ ^7> c-flolB] "1" 13=°H tfl-g-*Ma, -SM ^ ^(504)^ 

71 ^^-ofl, ^^^^ (505)^1^ 4°1 ^VEflSl ^SIAIJ: CS27V f^S^4. °H 

44 ^"71 4^4^2(180')^ *^^(200')* ^^ul #7l 4^^1(180) 

^ ^4^ o 0-^(200 , )-ar *!444 f tW; 44 44 3144 "l" 1-3°1 tM|€4. 

^Rr 7l # ^H^i ^4 *14# 7>^i 4fe £• £ ^4 €-^3*1 ^> 

^14 3H44 ^4^14 ^€ ^ fl^-i- 4*fl^r %°}^. 

#4. ^-34 U*1*r 4M4 **]$^$H 444 ^4, ^4 : g- 

^4 4°fl *H3£ €■ ^ofl 3* £.3. «H444o> ^ 3H4. 
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< 77 > ^ ^-g- HL^ ^^^^^.S. ^\^} 7 } nfl^-^fl, cfl^l^- ^gofl ^ 
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i^ty 11 

*lr^ 7fl<q pflael ^€ # € ^eflol; 

4B ^^^1 <*)*fl 1^1 HH^* #*1*H=- ^]^« ; 

#7) $3 3*=- -g-^H -5d^^« ^*Rr € ^1 ^H^; ^ 

2] 

*flrSN sa°H, 

^■7] ^ *lH«fe # 7 ] ^7> 1-^= -iof) Sfl^Rr^l ^ 

71 ^«.o]i trfef^ fee^ o_s ^s. #J±3 #Sfl# #^4!Jl« ^Sj-Jl, 

Cf^Sf^f^ #7l ^^Al^7> fe^ Tfll^Eflol^ # 7 J ufl^ ^Ejj^Jl, fee) 
^2^-EflolTg #71 #7lf^f f^-g; ^^Hir ^ ^1 7l^# 5>fe 1- 

3] 

-*7l tifl^£- #71 1- #*H €^l]*Rr 3*l3HKVgnd)-8- 4^fe 3 ^(ground 
line) £ -g-^Wcc)* M-Ej-iflfe ^-s^tf-idCVcc line) # ^ 

^-71 Qo\ c-flolE-l '0' -ir^^l ^-7] yfl^d^ ^^I^oIji, cflolEi T ^ 

91 ^ ^7} ^#<S#91 € ^1 7l^# 5>fe 1- #*1. 
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#7l <ims]^ *fl42.*H ^ 1* #^Rr 1 sfl^Hf* € ^1 

[^T 1 * 5] 

*11l%Hl &<>H, 

#7] Hfl^^r #71 # #*H ^^5^ ^l^CVgnd)* M-nJ-iflfe ^*l^(ground 
line) ^ -^-^Wcc)-^ M^tt ^-^^(Vcc line) ^ , 

#7i n ^ ^h^, #7i ^^i^i * ^-^-y^ °]± *>M-# #71 

#71 ^ ^ #7l ie 4€- 4^3-^ #^-§- *lH*Rr a #«i# 

JL-& cl *3#*Kr * #*1. 
[^^# 6] 

^15#<H1 &*\*\, 

#71 ifi ^1 *lH^r #7l <a33*r ^i7f ^ s£d\] tfl^V^l n^*l e^*l 

aj^ofl fee}^ ^£ #iL3 #Bfll- ££r ^^l" ^^^1-Jl, 
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#71 C^S^Lfe ^7] ^^^1S7> feE) ^ll^Bflol^ Aj- 7l yfl^ ^EH^Jl, fee} 

# 7 1 be cfs. cf#sj-«-^ #71 ^je|^i7} fee} *Utf ^fl^ , #7l Hi nf€- #&x\ 
3L7\ feel ^i#Bfloi^ #7l #^*H feel ^12^01^ #71 

3*1^* ^Sj-fe ^ ^ 71^ #fe 1- #*1. 
[^^J- 7] 

#71 ^ ^) *lH^-fe, 

zl-z]- ^ 7 flsi ^ i^§H ^71 ^^slfe «1S ^°11 cfl-g-§>fe 

#71 ^^^^-oj °mo_3_ *}fe vflc TflolES.; 

#71 HH= TflolES.^ ^^Cjoll Tfl olH» S^>S), 

^-71 ^^^Ife ¥i7> ^ 34, '^Mfe ^ tfl-§-^>fe # 

71 ^± f27} #71 f^ a 4it 7lll#Bll^ ^Hfl# 

It #^}JI, 

#71 ^^Slfe ^i7} >§# ^ 3 + . #71 Zl-Zl-Sl ^ ffS 

^8=1*1 #71 ^S«4it ^l2#Eflo] ^EflAl^r-g- f^fe ^ ^1 71 
^fe ^ #*1 . 

8] 
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#7l -a ^1 aM-ffe, 

4z^^-7fl^ ^ #7l ^±£\ aim ^r°fl *fl-§-*Rr 4 

#7l ^^W^^-O] vfltr TflolES-; 

#7l vflr= THojES.^ ^^6\) <£^S\o] #7l *}«!^Jr# #^*>J1 ^11- #7l Cf 

#7l 2nO> 7iMH #^^-^1 7flol^7> Jl, ^^fe ^2-^ ^1] °1 — > 

^- 7 ] ^cjofl ^^-o] cg^s} 7i%>7ll- 3£#*>£|, #71 *)3M^ 

^Itt ^^^l #7] ^ Afol^ i^E^H #7l S # 

^^1517> t^H, 

#71 ^sq^r ^^7} « *1^ ^-f , ^ tilS<Hl tfl-g-SRr # 

71 fZ:«|it ¥i f^7} ^HJSH #71 fS«|it Zj-zM *lll#Efl3l ^# 

#71 °g^£lfe fi7} ^# » *13^ ^-f , #71 ^ ^ 

#71 ^2«|if ^l2#Bfl^ ^^#51* 

€3 1-^= -fr^^l "1" f^°l^, #71 #1* 

#71 7)l2^#jLfe fe^ ^ll#Bfl7> 51 Jl #71 ^2^5^^ ^-#^^^7 # 
3*H. 
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€^ ^ -r-<s°i hh^ "0" i-^i^, #7i ^83*1 

#7l $)2*m*lS.$= fesl *(|2#3|7> #7l ^124^^^ ^^1^- 

#3«Hr € ^1 7l^# ^ 1- #*1. 
I^t^ 9] 

cflojE^ 7-1^-^ *HS.e] ^€ -i <H3M 

ta . 

#7] ^€ « dH3» #xi*Rr 

^-71 <y ^i^l -g-^sH ^li^^^lJ: ^ *H2^^|Jl* ^#*Rr € n 1 ^ 

^-71 ^l^iflAij: ^ #7l ^I2^i^<0sofl -§-#*Hf ^fll^^Hf g *H2Cf^5PM- 
"#7l *l|1^3HMr #71 *fli-a^W3-#*H %7] 7jx]^Jf-S>\ %% # 

#71 ^cff^PRr #71 -S-^^ ^l^Wgnd)^- M^^r 3*1 

^ ^^(Vcc)^- M-M-bJI^ # M*J-fe € ^*ll 

5fe f- #*1 . 
[^t 1 ^ 10] 

#71 € ^1 *lH^r, 
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#7) <^3^r ^±7} ^ HH1 cfl^>^ fee] *)U#^ 2fiHd^jL« ^3*>J1 
3# tfl^-sV^ fee] ^12^-Efl^ ^lAiUjAlJll- *H9*}nl, 

<#7] fee] ^1^-Bfl^nfl, gig -fi-«§6|) ^ fee|*i°.3. X\ 

[^T 1 * 111 

^110%H1 

-s-7i ^^fe ^i7} i-^o] Efl-g-^, 

#13= ^ -fH8°l 3Mb) "1" 

^7} *\}2*m*\S.$± fee] m^7} sH -*7l *fl2^spffe #^*> 

12] -fH|°l cflolEl "0" 

^•71 ^I2^^^1sfe feel 42^7} s\o] ^7} ^2tH^-^fe <d«}*M 

#^}fe € ^1 7}^ #fe -g- 

12] 

*l^d £&fe ^^^^1 € 7l^-# ^ #*|. 

35-28 



1020020050116 #^ 2002/12/3 

13] 

^-71 wis ^ofl cfl-g-^ ^av^-i-; 

^7l 7flo]S #^*cN 7llolH7l- *Hl*3l^i 711 °1 

2= ; 

^■71 ^ll-a^i TllolEOl C^-yofl °^V±o] O^^^ A}Hfl 

^-71 ^Bfl ^ol E^ofl o^c]-ol Bfcj^ ^^-^^ ^*Hr *]^7l«- 

iW, >^7l 7^J-7l ^ ^7> ^oll A> 7 ] £ Cfs ^BJ1A]^ 7 > 

^-71 ^S^^: 

^ til 2=1- ^^Hr *fll*lJ2.i ^ TflolE; 

#71 ^l^]S.i ^^•TflolE^l o^s} ^l^i ^fs; 

#7} tileol ^^-o] ti>^^ ^ «1 SI- °J ^ *fl2*l 5Li ^^TflolE; 

^-71 *1l2*l2.i ^^TTflolEoll <£^_Q ^I2^i fl-S; 

A cM *Hl^ ^ ^ ^I2^i ft^°] ^S^H. ^ ^^1 AHofl <£^|5} 

^l2<aSi TflolSl- 71^ -§- 
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14] 

*fll3%Ml SH*!, 

^-7i <y^sm *m tfl-g-*>^, 

^■71 ^Hd^jLfe feS] ^Ill^-Hfl7> S\o] ^7} 41^^^ ^"71 *ll24^SPM 

€^ 1-^ -fh^<>l "1" l-^o]^ 

j$7] A2#n*\3L^ ^ m-ti-n?} £H ^7i ^12^^^ ^^^^ #^*} 

Sr^f €3 1-^= -*H8°1 "0" l-^l^, 

#3*Kr € ^1 7]^ ^ a. 
15] 

cfloiB) *wRr #3 Ir^iS 5^1, 

[^T 1 * 16] 
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€ ^1 ^ . 
17] 

[$^* 18] 

*)117%H1 

(Vcc)^- M-^^ ^-^^ # *>M-# ^*K£4=- ^ feel 3 o.S w>cfl ^-Hfl* 

' #fe S cf€- *I^Jl# t^sH, 
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[£. la] 



T 



WL 



BL Vgnd 
Data "0" 
[51 lb] 



T 



WL 



BL Vgnd 



Data "1" 
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[S. 2] 



104- 



140 



100- 



102- 



M o\$\o\> 



i 



it *W 



i 



[ 



I 



CS1 



•140 



^108 



160 



I 



120 



180 



Address 
AX[(n-1)-0] 



220 



Dout 



3a] 



300 

J. 



Address AX[(n-1)-0]- 

CLK - 
CLKB - 



FBO 



FB1 



FB2 



FBn-3 



FBn-2 



FBn-1 



-200 



120 




CS1 
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[S 3b] 



Address AXj> 

CLK 
CLKB 



IS 4] 



Address 
AX[(n-1)-0] 



310 



X 302 ^ 306 
F_0 



pi 

nN1 



■e- 



308 
304 ^ 
F_1 



X 



Fouti 



100 



140 



309 



M cHsl|o|J 




J 160 



ifYl | 



180 



CflO|B| 



Dout 



220 



200 200' 



£r£5r¥2 



-180' _ 
CS2 
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5] 




180' 
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